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[CFI] = .97, root mean square error of approximation [RMSEA] = .05) and revealed that distress had a direct effect on poor eating habits (" = .36) and a direct (" = j.23) and indirect effect on dietary quality (" = j.30). Poor eating habits had a direct effect on dietary quality (" = j.18). Social support had no effect on dietary quality. Age had significant direct effects on education (" = .39) and nutritional knowledge (" = .18) and an indirect effect on dietary quality (total effect, " = .19). Maternal age, education, and nutritional knowledge did not have significant effects on psychosocial variables. b Discussion: Psychosocial distress and poor eating habits contributed to inadequate dietary quality. Assessing for depression, stress, poor eating habits, and overall dietary quality during the crucial first trimester may identify women needing more intensive dietary monitoring and intervention throughout pregnancy. b Key Words: dietary quality & distress & pregnancy A pregnant woman's dietary quality, particularly in the first trimester of pregnancy, has a profound effect on subsequent pregnancy outcomes (Kind, Moore, & Davies, 2006) . Emerging evidence strongly suggests that inadequate dietary quality during this critical period of fetal development may lead to reprogramming of the fetal phenotype, resulting in permanent physiological changes and predisposing the child to coronary heart disease, altered in-sulin metabolism, obesity, and hypertension as an adult (Barker, 1995 (Barker, , 1999 Godfrey & Barker, 2000; McMillen, Muhlhausler, Duffield, & Yuen, 2004) . Data from the Dutch Famine Study signaled the critical nature of maternal nutrition in pregnancy (Susser & Stein, 1994 ) in relation to the child's subsequent health; infants who were exposed to maternal undernutrition in the first trimester had low birth weights and subsequently developed childhood obesity (Huang, Lee, & Lu, 2007) and cardiovascular disease (Painter, Roseboom, & Bleker, 2005) . In addition, inadequate dietary quality in early pregnancy predisposes women to preeclampsia (Hofmeyr, Atallah, & Duley, 2006) and can adversely affect infant birth weight at delivery regardless of gestational weight gain or maternal nutritional status in the second and third trimesters of pregnancy (Baschat & Hecher, 2004) .
Dietary quality is an integrative assessment of nutritional intake that is compared to the recommendations for pregnancy established by the U.S. Department of Agriculture and the Institute of Medicine (IOM, 2005) . Initial assessment of low-income women's dietary quality during pregnancy often occurs during their first prenatal visit to an obstetrical practitioner, opening a window of opportunity to modify women's dietary quality that could enhance maternal and fetal outcomes. Dietary quality is a valuable measure of nutritional status (Bodnar & Siega-Riz, 2002) , providing a summary measure of multiple dimensions of nutrient intake (i.e., protein intake, percentage of energy from fats, and amount of folate and calcium). Each of these dimensions of nutrient intake is independently associated with one or more key sources of maternal and infant morbidity and mortality (Bhatia, 2005) .
Women in low-income households are more likely to eat poor diets than are their wealthier counterparts due in part to an inadequate understanding of nutritional requirements and limited ability to purchase healthy foods (Bhargava, 2004) , predisposing them to delivering a low-birth-weight infant. However, little research has been used to assess low-income women's dietary quality during pregnancy (Watts, Rockett, Baer, Leppert, & Colditz, 2007) , particularly in the first trimester, when the developing fetus is particularly susceptible to alterations in maternal nutrition. Examining the factors that support or inhibit dietary quality during the first trimester in low-income women, a population at substantial risk for perinatal complications, is an important but oftentimes neglected area of research.
Factors Affecting Dietary Quality
This study was based on a model derived from the literature describing the influence of unchangeable maternal contextual and potentially modifiable psychobehavioral factors on dietary quality during pregnancy. Variables of interest to this study are discussed in the following.
Contextual Factors
The relationships among maternal age, educational level, and dietary quality during pregnancy are unclear. While older women in Europe were noted to have lower fat intake (healthier intake ; Freisling, Elmadfa, & Gall, 2006) and consumed more fruits and vegetables than did younger women (Groth, Fagt, & Bronsted, 2001) , little is known about the influence of maternal age on dietary quality, specifically during pregnancy. Similarly, years of education were related significantly to dietary quality in older White and African American adults (Raffensperger et al., 2011) . One study of 1,777 pregnant women in the United States reported better dietary quality in older and more educated women (Rifas-Shiman, Rich-Edwards, Kleinman, Oken, & Gillman, 2009); however, two thirds of the women in this sample were older (925 years old), Caucasian, and college graduates. Little is known about the influence of maternal age and years of education on dietary quality in early pregnancy in low-income pregnant women, and this warrants exploration.
Psychobehavioral Factors Stress and depression may diminish a woman's ability to cope with barriers to healthy eating, resulting in poor dietary quality (Arnow, Kenardy, & Agras, 1995) . Low-income women may experience stress resulting from inadequate financial resources; emotional and financial demands of an impending pregnancy; and concern regarding a response to the pregnancy from their partner, friends, and other family members, which could influence their dietary intake. Hurley et al. (2005) reported that stressed pregnant women were more likely to consume energy-dense, nutrientpoor foods, thus decreasing their dietary quality during pregnancy. In addition, Borders, Grobam, Amsden, and Holl (2007) reported that chronic stress experienced by low-income mothers was associated with low infant birth weight.
In addition, prenatal depression may intensify the negative effect of maternal stress on dietary quality, resulting in a heightened sense of distress, and has been linked to inadequate intake of some crucial nutrients, such as essential fatty acids (Sontrop, Avison, Evers, Speechley, & Campbell, 2008) . Although little is known about the specific relationship between depression and overall dietary quality during pregnancy, depression in pregnancy is associated with inadequate (odds ratio = 1.36, 95% confidence interval = 1.0Y1.90) and excessive (odds ratio = 1.12, 95% confidence interval = 1.0Y1.1) gestational weight gain (Webb, Seiga-Riz, & Dole, 2009) , as well as the degree of nausea and vomiting and fatigue (r = .32, p G .001; Chou, Lin, Cooney, Walker, & Riggs, 2003) . Dietary quality was not assessed in these women. The relationship between stress and depression, as well as their combined effect on dietary quality in the first trimester of pregnancy, needs further examination.
Social support from partners, family, and friends is associated with improved dietary quality in diverse populations (Larson, Story, Wall, & Neumark-Sztainer, 2006; Watters, Satia, & Galanko, 2007) . Fowles, Hendricks, and Walker (2005) found that low-income women with more social support ate healthier meals during the first trimester of pregnancy than did those without support. Emotional support from husbands and female relatives was found to be important for maintaining a healthy diet during pregnancy in Latina women (Thorton et al., 2006) . Low-income women with support from a partner consumed more vegetables but less grains than did women with less partner support (Fowles, Murphey, & Ruiz, 2010) . These findings support the need to further study the influence of social support in enabling some women to eat balanced meals during the critical first trimester of pregnancy.
Eating habits, characterized in this study as the frequency and location of meals and snacks, contribute to overall dietary quality. An eating habit of consuming small, frequent meals is associated with a lower risk of obesity, whereas eating habits characterized by skipping breakfast and eating breakfast, lunch, or dinner away from home more often were associated with an increase in risk of obesity (Ma et al., 2003) . Fowles and Gabrielson (2005) reported that changes in eating habits in the first trimester of pregnancy, specifically not skipping meals and reducing intake of junk foods, contributed to improved overall dietary quality. Poor eating habits can have a negative effect on pregnancy outcomes. Women who do not follow the IOM (1992) guidelines of eating ''small to moderate-sized meals at regular intervals, and eat(ing) nutritious snacks'' (p. 45) had lower overall caloric intake (Siega-Riz, Evenson, & Dole, 2004) but a higher risk for preterm delivery (Siega-Riz, Herrmann, Savitz, & Thorp, 2001) . Moreover, prolonged periods without food (i.e., 13 hours or more) during pregnancy are associated with elevated maternal levels of corticotrophinreleasing hormone and preterm delivery (Siega-Riz et al., 2001) ; the frequency of meals and snacks is an important component of dietary quality in pregnancy.
Nutritional knowledge about the nutrient values of foods and basic nutrition principles in the first trimester of pregnancy can influence dietary intake. Fowles and Gabrielson (2005) noted that low-income women had more accurate knowledge of the recommended number of servings of several food groups (e.g., fruits and vegetables, meats, dairy) and more accurate actual intake of meats and milk servings than did their more affluent counterparts. This difference could be due, in part, to differences in their obstetrical care providers. Fowles (2002) noted that low-income women reported frequent nutritional assessment and education received from their midwife, whereas affluent women who received prenatal care from a private obstetrician reported that their dietary intake was not assessed after the first prenatal visit (Fowles, 2002) . Recently, pregnant women had an improved dietary intake of fruits and vegetables; decreased intake of sugary foods, high-fat food, and fried meats; and less fast-food consumption after receiving nutritional knowledge and counseling via an interactive video format (Jackson, Stotland, Caughey, & Gerbert, 2011) , supporting the importance of nutritional knowledge on quality of dietary intake.
Examining contextual and psychobehavioral factors that may support or diminish dietary quality during the first trimester in low-income women, a population at substantial risk for perinatal complications, is an important but neglected area of research that could guide the development of effective interventions and lead to improved perinatal outcomes in this vulnerable population. Further understanding of the dynamics of maternal contextual factors (age and educational level), stress, depression, social support, eating habits, and nutritional knowledge in relation to dietary quality in the first trimester of pregnancy is best achieved by testing a model of these relationships using path analysis ( Figure 1 ). The purpose of this study was to develop a path model that shows the relationships of distress (an index of stress and depression), social support, nutritional knowledge, and eating habits with dietary quality during the first trimester of pregnancy in low-income women.
Methods
A cross-sectional design was used to assess predictors of dietary quality in a convenience sample of low-income pregnant women. Women were included if they (a) were underinsured or uninsured as determined by the recruitment facilities in the central Texas area, (b) were at least 16 years of age, (c) were able to read and speak English or Spanish, (d) had received confirmation of pregnancy, and (e) were in the first trimester of pregnancy (e14 weeks from last menstrual date). Women were excluded if they were experiencing a preexisting health condition, such as Type I or II diabetes, hypertensive disorders, cancer, heart disease, renal disease, a diagnosed eating disorder, milk or gluten allergies, or other conditions requiring special diets. From July 2009 to August 2010, 134 women were recruited into the study.
Sample size was determined using a power analysis for a broader study using regression analysis and based on parameters recommended by Nunnally and Bernstein (1994;  i.e., 10 participants per predictor variable). There were 11 predictor variables (contextual and modifiable) in the model for the broader study, which suggests a sample size of 110 women. Allowing for a potential 20% attrition rate, an initial sample of 134 women was recruited. A total of 3 women miscarried during data collection, 9 were lost to contact, and 4 were removed from data analysis due to significant outliers on essential variables, for a final sample size of 118.
Procedures
Prior to data collection, the study was reviewed and approved by the full institutional review board of the sponsoring university. Women were recruited at four area clinics that offer free or low-cost pregnancy testing to low-income women. If the pregnancy test was positive, agency staff distributed a flyer to briefly explain the purpose of the study. Women interested in learning more about the study provided contact information on the recruitment form and placed the form in a sealed box in the agency. Two members of the research team retrieved the recruitment forms and contacted all the women by telephone using a standard script to explain the study purpose in more detail, screen for eligibility, and schedule interested and eligible women to go to the data collection site. Initial data collection was then completed at a Family Wellness Clinic located in central Texas and operated by the sponsoring School of Nursing. Women ages 18 years and over completed written informed consent prior to study procedures. For participants 16 and 17 years of age, parental consent was obtained prior to the data collection appointment and signed child assent was completed during the visit. After obtaining informed consent for each participant, women completed a demographic form, the Eating Habits Scale, the Nutritional Knowledge Scale, the Edinburgh Postnatal Depression Scale (EPDS), and the Prenatal Psychosocial ProfileYAssessment of Support and Stress Evaluation subscales. Women also had their height and weight measured on a stadiometer (SECA 703, Hamburg, Germany). They were trained on portion estimation using the Food Amount Booklet followed by a 24-hour dietary recall using the Nutrition Data System for Research (NDSR) created by the Nutrition Coordinating Center at the University of Minnesota. Over the next 2 weeks, two additional nonconsecutive dietary recalls were conducted via telephone; during one of these, foods eaten on a weekend day were reviewed. Three unannounced 24-hour dietary recalls, which include one weekend day, are considered representative of usual intake (Willett, 1998) . As a motivational benefit of the study, once data collection was complete, each participant received feedback comparing recommendations provided by MyPyramid.gov to her average dietary intake along with individualized suggestions for meeting the recommendations. Women also received financial compensation for their time and participation in the study. They received $105 for their participation, $55 at the time of the initial visit ($50 for their time and $5 to offset travel costs) and $25 gift cards (mailed after each of the subsequent 24-hour dietary recalls, which took about 20Y30 minutes).
Instruments
Outcome Measure Reflecting the nutritional recommendations outlined in the U.S. Food Guide Pyramid (MyPyramid. gov) and IOM (2005) guidelines for pregnancy, dietary quality was measured using the Dietary Quality IndexYPregnancy (DQI-P; Bodnar & Siega-Riz, 2002) . This scale consists of eight components: percentage of recommended intake for grains, vegetables, and fruits; percentage of recommended intake for folate, iron, and calcium; percentage of energy from fat; and meal and snack pattern. Each component has a score range from 0 to 10, with a total score (sum of all eight components) between 0 and 80. A component is scored 10 if the participant meets the minimum number of ounces or cups recommended for that food group or scored a 0 if no food from that group is consumed. Intermediate scores (0 to 9) are calculated proportionately; for example, a woman who consumes 1 cup of fruit instead of the recommended 2 cups is given a score of 5 for that food group component. Similarly, a score of 10 each is given if the woman's intake of folate, iron, and calcium meets the IOM requirements (600 2g/day, 27 mg/day, and 1,000 mg/day, respectively) during pregnancy and 0 if none were ingested. Intermediate scores also are calculated proportionately. The scoring for meal and snack patterns follows the developers' guidelines: three meals and two snacks = 10; three meals and zero to one snack or two meals and two snacks = 5; two meals and zero to one snack or one meal or snack = 0 (Bodnar & Siega-Riz, 2002) . The most desirable overall dietary quality is reflected by a total score of Q70 (Bodnar & Siega-Riz, 2002) .
The data needed to compute dietary quality were derived from the three dietary recalls collected and analyzed using the NDSR software (Version 2009). Members of the research team were trained on using this program (it utilizes the Multiple Pass method, developed by the U.S. Department of Agriculture) to obtain more complete intake amounts (Moshfegh et al., 2001; Willett, 1998) . The NDSR includes data on 18,000 foods (including ethnic and regional foods) and 8,000 brand name products; these data are analyzed into 160 nutrients, nine food groups, food constituents, nutrient ratios, and indices (e.g., glycemic index).
Explanatory Measures A demographic form was used to collect data on maternal age and educational level. Maternal education was assessed by asking participants to provide the number of completed years of school and was considered a continuous variable for data analysis.
Eating habits were measured with the Eating Habits subscale from the Project EAT (Eating Among Teens) Survey (Neumark-Sztainer, Story, Hannan, Perry, & Irving, 2002) . Although developed for a study of teenage obesity, the items in this subscale are particularly useful in observing lowincome pregnant women (Dr. Neumark-Sztainer, personal communication, March 2006) . In this scale, the number of meals (breakfast, lunch, and dinner) skipped during the previous week and location of dinner are broken down into nine items, along with the frequency of eating at fast-food restaurants, grocery shopping, snacking, and eating salty snack foods. For example, an item related to skipping a meal was ''During the past week, how many days did you eat lunch?'' with response options of never (score of 5), 1Y2 days (4), 3Y4 days (3), 5Y6 days (2), or every day (1). Frequency of eating at fast-food restaurants was assessed using the item ''In the past week, how often did you eat something from a fast-food restaurant (like McDonald's, Burger King, Jack in the Box, etc.)?'' with response options of never (score of 1), 1Y2 times (2), 3Y4 times (3), 5Y6 times (4), or 7 or more times (5). All items were scored on a scale of 1 to 5 and summed; a higher score indicated less desirable eating habits. Because this tool is used to assess individual behaviors, which are assumed not to covary, measuring internal consistency is inappropriate (Munro, 2004) .
The Nutritional Knowledge Questionnaire (Sherman, Alexander, Clark, Dean, & Welter, 1992 ) was used to measure a woman's nutrition knowledge with questions about the nutrient values of foods (i.e., calories, fats, and vitamins) and basic nutritional principles. This instrument was tested originally in a population of low-income Mexican American and White women in south Texas. A sample item is ''Which is the healthiest breakfast?'' and response options are as follows: (a) an Egg McMuffin and whole milk; (b) a doughnut, low-fat milk, and orange juice; (c) Cheerios, lowfat milk, orange juice, and a scrambled egg (correct answer); and (d) two scrambled eggs, bacon, and orange juice. Another sample question is ''Sweet potato, pumpkin, spinach, broccoli, carrots, apricots, cantaloupe, mangos, and papaya are ALL good sources of which vitamin?'' with response With permission, several items were reworded to delete references to children's diets; for example, the question ''A well-balanced meal for a child consists ofI'' was changed to ''A well-balanced meal consists ofI'' A total of 19 questions are marked either as correct or incorrect, with a correct answer earning a score of 1 and incorrect answers earning 0, for a total summated score of correct answers ranging from 0 to 19. Kuder-Richardson-20 measure of internal consistency was .70 in this study.
Depression was measured using the EPDS (Cox, Holden, & Sagovsky, 1987) . Ten items are scored from 0 to 3, increasing in value based on the severity of the symptom. A cutoff score of Q10 will be used to identify a possible depression. The Agency for Healthcare Research and Quality (2005) recommends using the EPDS or the Postpartum Depression Screening Scale to screen for depression during the prenatal period. Cronbach's alpha coefficient of internal consistency in this study was .84.
The Prenatal Psychosocial ProfileYStress subscale (Curry, Burton, & Fields, 1998 ) was used to evaluate stress. Eleven items used to evaluate financial worries; friends; recent moves and/or losses; work difficulties; drug and/or alcohol use; current pregnancy; overall feelings of being overwhelmed; and current sexual, emotional, and/or physical abuse were scored from 1 to 4 (higher scores indicate higher levels of stress). Convergent validity, internal consistency reliabilities, and testYretest reliabilities of Q.70 have been reported (Curry, Campbell, & Christian, 1994) . Cronbach's alpha for the 11-item stress subscale was .67. Support from partners, from others (family, friends, etc.), or both was measured using the Prenatal Psychosocial ProfileYSupport subscale (Curry et al., 1998) . The social support subscale contains 11 items to assess partner support and 11 items to measure support from others. Women responded to either questions about support from partner, support from others, or both. Each statement was rated on a scale of very dissatisfied to very satisfied, with scores of 1 to 6 being given, respectively. Cronbach's alpha was .96 for partner support and .94 for support from others.
An index of social support was created to evaluate the influence of overall social support experienced by the women equitably. Most participants responded to questions related to both support from a partner and support from others (n = 100), whereas 9 women responded only to questions related to support from a partner and 9 responded only to questions related to support from others. The Social Support Index was computed by using the z score for raw score responses for partner support for women who only answered these questions or support from others for women who only evaluated the support they received from others. The average of the z scores was used if women responded to questions for both sources of support. This index was used in subsequent data analysis.
Data Analysis
Data analysis was conducted using SPSS (Version 17). Decriptive statistics were used to summarize sample characteristics. All variables were examined and appeared to be distributed normally. Pearson productYmoment coefficients were calculated for correlations. Only those contextual (age and education) and psychosocial variables with a significant relationship with dietary quality were used in further analysis. Pregnancy body mass index was not related to dietary quality, and dietary quality did not differ between women who were q partnered and those who were single, so these contextual variables were not incorporated into the prediction analysis. Because standardized scores were used for social support, z scores were computed for all psychosocial variables and were used in all analyses. Although no evidence of multicollinearity among the independent variables was noted (i.e., a variance inflation factor greater than 10; Myers, 1990 ), a strong positive relationship was noted between stress and depression (r = .52). Furthermore, stress and depression each had a significantly negative relationship with dietary quality (r = j.22 and .32, respectively). Therefore, an index of distress was calculated to diminish the influence of large standard errors among these variables (Tabachnick & Fidell, 2001) . The index of distress was computed by adding the z scores for individual scores on measures of stress and depression and was used in regression and path analysis. Path analysis was conducted using the AMOS function within SPSS to identify the direct, indirect, and total effects of predictor variables on dietary quality.
Results
The women were, on average, 25 years old, had completed high school, and were 8.75 weeks pregnant at the time of initial data collection procedures (Table 1) . Most were unmarried, uninsured or insured through Medicaid, and Hispanic. Scores on the EPDS indicated that 38% of the participants had possible depression (score 910); 82% had inadequate dietary quality (score G60 on the DQI-P; Table 2 ).
Correlational analysis uncovered significantly negative relationships between dietary quality and eating habits and distress (index of stress and depression) but a significantly positive relationship with social support, maternal age, and education (Table 3) . Social support had a negative relationship with the index of distress and eating habits; women with more social support experienced less stress and depression and had better eating habits than did women with less social support. The index of distress was related positively to eating habits; that is, women with more depression or stress had poorer eating habits.
Dietary quality was regressed on the index of distress, social support, and standardized scores for eating habits. This combination of factors explained 19% of the variance in dietary quality when controlling for maternal age and years of education (F = 5.23, df = 5, 112, p G .001), with eating habits and distress making a significant contribution to the variance (Table 4) .
A full path model with all possible direct and indirect paths from predictors to dependent variables and among predictors was tested ( Figure 2 ). Path analysis revealed that distress had a direct effect on poor eating habits and dietary quality and an indirect effect on dietary quality when combined with poor eating habits, for a total effect of " = j.30. Poor eating habits had a direct effect of " = j.18 on dietary quality. The index of social support had a significant direct effect on distress and a nonsignificant direct effect on eating habits and dietary quality but a significant indirect effect on dietary quality, for a total effect of " = .19. Subsequent analysis revealed that support from others did not have any significant direct effects on any variable in the model, whereas support from partners demonstrated a significant direct effect on distress (" = j.42) and nonsignificant direct effect on dietary quality (" = .03).
Maternal age had a significant direct effect on education and nutritional knowledge, a nonsignificant direct effect on dietary quality, and an indirect effect when combined with nutritional knowledge and education, for a total effect of " = .19. Maternal education had a significant direct effect on nutritional knowledge, a nonsignificant direct effect on dietary quality, and an indirect effect on dietary quality when combined with nutritional knowledge, for a total effect of " = .19 (Table 5 ). Maternal age, education, and nutritional knowledge did not have direct or indirect effects on distress, q social support, or eating habits. The model was not significantly different from estimates (# 2 = 12.02, df = 9, p = .21) and was a good fit (CFI = .97, RMSEA = .05; p = .4185); however, values for unexplained variance among endogenous variables were large (.88Y.92).
Discussion
This is one of the first studies to examine dietary quality in low-income women who were in the early weeks of their pregnancy, prior to enrolling in prenatal care or receiving food vouchers through the U.S. Special Supplemental Nutrition Program for Women, Infants, and Children Program. Most of the women in this study did not have adequate dietary quality to ensure that they were meeting the nutritional recommendations for pregnancy in the United States. These findings are similar to others indicating that low-income pregnant women have inadequate intakes of iron, folate, fruits, and vegetables (Siega-Riz et al., 2004) .
Although Siega-Riz et al. (2004) did not compute a dietary quality index, nutrients and food that were examined are consistent with the DQI-P, and inadequate intake could have a negative impact on birth outcomes for these women.
The finding that stress and depression, elements of distress in this study, had a negative direct relationship with eating habits and overall dietary quality is not surprising. Depression and stress together have been found to relate negatively to dietary quality and eating habits in low-income women during pregnancy (Larson et al., 2006; Ma et al., 2003; Tuffery & Scriven, 2005) . The negative relationship between maternal mental stress and dietary quality is similar to others reporting poor dietary quality in stressed pregnant women (Borders et al., 2007; Larson et al., 2006) .
Overall dietary quality among lowincome women in this study was related positively to support and is consistent with previous research . The finding that support from a partner seemed to be more influential on improving dietary quality during early pregnancy than is support from other family and friends is consistent with the works of Fowles et al. (2010) ; however, these results conflict with the work of Thorton et al. (2006) , who noted that support from female family friends or from a partner improved dietary intake in pregnant Latina women. Social support may serve to buffer the negative influence that psychosocial distress has on dietary quality. The influence of different types of social support on improving or hindering dietary quality during pregnancy requires further study.
As anticipated, poor eating habits, such as skipping meals and eating at fast-food restaurants, had a very significant influence on dietary quality. This finding is similar to others reporting lower dietary quality in pregnant women who had poor eating habits by consuming less fruits and a high percentage of total calories coming from fat (Siega-Riz et al., 2004) .
Age and education were related independently to nutritional knowledge and to dietary quality, such that older women had more nutritional knowledge and a higher dietary quality score but less educated women had less nutritional knowledge and lower dietary quality scores. These findings are similar to those noted in a U.S. prospective cohort study (n = 1,777) dietary quality supports previous research that suggests that pregnancy may be an opportune time for healthcare providers to target nutrition education programs designed to improve maternal health and birth outcomes (Fowles & Gabrielson, 2005) .
This study has several limitations. First, the focus on lowincome women in this study may limit the application of these findings to wealthier women. However, focusing on lowincome women may be important because they are more vulnerable to experiencing adverse pregnancy outcomes. Understanding the factors that influence their dietary intake may inform the development of food-based interventions designed to improve birth outcomes. Second, limitations to using dietary recalls include the underreporting or overreporting of intake, variations between foods eaten on weekends and those eaten on weekdays, and the possibility of participants providing socially desirable responses (Siega-Riz et al., 2004) . Nonetheless, utilizing the multiple-pass method to obtain more complete intake amounts (Moshfegh et al., 2001 ) may minimize inherent dietary recall problems (Willett, 1998) by incorporating multiple, unannounced, nonconsecutive 24-hour recalls.
Findings from this study should be viewed with caution for several reasons. Although the sample size was adequate based on power analysis projections, responses from a larger number of women might alter the findings. Finally, the coefficient of internal consistency for the stress scale is just below the accepted value of .70; this may reflect lack of variability in participant responses to questions about stress after adverse life events (recent move, work difficulties, or drug abuse) that they have experienced.
Evaluating a woman's dietary intake is an important component of the initial prenatal visit, and dietary intake should be assessed frequently throughout pregnancy. In addition, healthcare providers should assess for factors that may enhance or pose as barriers to healthy eating, such as depression, presence of stressors, and eating habits, to identify women needing more intensive dietary monitoring and intervention throughout pregnancy. Frequent assessment of women's dietary quality during pregnancy provides an opportunity to facilitate improvements in women's dietary quality that could enhance maternal and fetal outcomes.
The lack of dietary quality in this sample supports the notion that low-income women are indeed a vulnerable, high-risk population. This requires further study to determine what contextual, behavioral, and psychosocial characteristics influence dietary quality so that evidenced-based, targeted interventions to promote dietary quality can be developed, potentially leading to improved birth outcomes.
